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KEYWORDS Abstract The saphenous vein is a widely used blood vessel for arterial bypass procedures.
Cardiac tamponade;
Shock state;
True aneurysm of
saphenous vein
Failures of saphenous vein aortocoronary bypass grafts are predominantly the result of sub-
sequent vein graft atherosclerotic disease. Rarely saphenous vein grafts undergo aneurysmal
degeneration. This report describes a case of a ruptured aneurysm in a saphenous vein graft
that occurred in an 82-year-old female who underwent a coronary artery bypass operation 18
years previously. We could not resuscitate her, but describe the autopsy ﬁndings in detail.
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. Introduction
oronary artery bypass graft surgery (CABG) was ﬁrst per-
ormed in 1968. Severe dilatation of a saphenous vein graft
SVG), either from a true aneurysm or pseudoaneurysm, is
n unusual complication of CABG. This complication was
rst reported in 1975 [1]. Severe SVG dilatation within arte-
ialized autologous veins can lead to many complications,
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ncluding ﬁstulas, compression of the right atrium or supe-
ior vena cava or pulmonary artery, rupture, and death
2—4]. Most authors refer to this as an aneurysm or pseu-
oaneurysm, if there is no pathological tissue. An aneurysm
s deﬁned as a localized dilation of a blood vessel that con-
ains the entire vessel wall. A pseudoaneurysm is a rupture in
he vascular wall leading to an extravascular hematoma that
reely communicates with the intravascular space. With-
ut pathological examinations, it is difﬁcult to differentiate
etween them. The SVG dilatation should be suspected in
patient post-CABG with a mediastinal mass that appears
n an echocardiograph (ECG), chest X-ray, CAT scan ﬁlm
CT), or magnetic resonance image (MRI). Histopathologi-
al examinations suggest that true aneurysms are 6 times
Published by Elsevier Ireland Ltd. All rights reserved.
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Fig. 1 (A) The saphenous vein graft (SVG) was irregularly dilated on September 11, 2003. (B) Plain computed tomograpy was
performed for systemic evaluation, especially aortic dissection on June 25, 2008. White arrows indicate the solid mass at the
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panterior surface of right atrium and right ventricle. (C) Emerge
occluded and wiring was performed carefully.
more common than pseudoaneurysms. Large SVG aneurysms
have been rare complications of CABG usually presenting
several years after the surgery. Numerous atherosclerotic
and non-atherosclerotic mechanisms of vein graft aneurysm
formation have been proposed. In general, aneurysms of
SVG appearing several years after the surgery are attributed
to hyperlipidemia, atherosclerosis, hypertension, and unde-
tected preexisting venous varicosities of the grafted vessel.
It has been suggested that the site of venous valves in the
graft, where the transition between circular and longitudi-
nal muscular layers in the vessel wall occurs, may lead to
weakening of the venous wall. Another contributing factor
may be because of high-pressure arterial ﬂow that also leads
to weakening of the venous walls over time. This may lead
to potential dilatation in areas of weakness, particularly at
the sites of venous valves. In contrast, vein graft wall dam-
age or dissection at the time of surgery could be responsible
for early SVG aneurysm formation.
2. Case report
An 82-year-old woman was admitted to our hospital because
of persistent back pain and general fatigue in June 2008.
She underwent CABG [left internal mammary artery (LIMA)-
left descending artery (LAD) #7, Ao-SVG-#3] for multi-vessel
coronary artery disease in May of 1990. In 1993, a follow-
up coronary angiography (CAG) was performed; however,
the LIMA-LAD was occluded. Plain old balloon angioplasty
was tried successfully for the native left anterior descend-
ing artery. In 2003, she had a syncopal attack because of
a complete atrial-ventricular block. She had a consecutive
permanent pacemaker implanted at that time. In the same
year, her last follow-up CAG was performed in our hospi-
tal. The SVG was patent, but moderate dilation of SVG was
recognized at mid portion (Fig. 1A).At presentation in June 2008, she was in a shock state
and her face was pale. Her blood pressure was 60mmHg
and heart rate was 60 beats/min (all atrio-ventricular pac-
ing). She was semi-conscious and complained of a backache.
Continuous intravenous infusions of dopamine were started.
a
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aronary angiography was performed on June 25, 2008. SVG was
ectal examination failed to reveal any black, tarry stool.
ematological and serological examinations showed normal
anges for hemoglobin (12.5 g/dL), creatinine phosphoki-
ase (CPK; 114 IU/L), CPK-MB (13 IU/L), but increases in
reatinine (1.1mg/dL) and blood glucose (330mg/dL) were
bserved. Arterial blood gas testing from the patient receiv-
ng O2 by mask (5 L/min) disclosed pH (7.4), pCO2 (30.5 Torr),
O2 (165.3 Torr), and HCO3− (16.0mmol/L). Plain computed
omography (CT) (Fig. 1B) was performed and revealed
ericardial effusion and a solid mass at the anterior sur-
ace of the right atrium and right ventricle. An aortic
neurysm did not appear. We performed coronary arteriog-
aphy immediately after the noninvasive test. She fell into
ardiopulmonary arrest in the catheter laboratory room.
e performed cardiopulmonary resuscitation (CPR) immedi-
tely and inserted an intra-aortic balloon pump. ECG after
PR revealed ST elevation in limb leads. CAG revealed the
cclusion of SVG (Fig. 1C). We tried to carefully insert a
ire at the SVG; however, the next attempt revealed small
mount of extravasation along the lines of circular mass.
e stopped the procedure in that instant, and again per-
ormed plain chest CT. We diagnosed cardiac tamponade
esulting from SVG rupture. Surgeons determined this in-
peration from general condition and level of consciousness.
he died the next day and we performed an autopsy. There
as a fresh clot observed in the heart upon the initial exam-
nation (Fig. 2A). After formalin ﬁxation, a spontaneous
rossing tear at the true aneurysm of the SVG was found
Fig. 2B).
. Discussion
e present a case demonstrating the rupture of a giant
neurysm in a coronary SVG. There are several important
oints to discuss. First, this case was difﬁcult to diagnose
nd treat. An emergency coronary angiogram revealed the
cclusion of the SVG and native LAD. Initially, we thought
he occlusion of jeopardized collateral vessels to LAD was
he cause of hemodynamic compromise. Soon after the ﬁrst
ttempt at inserting a wire into the occluded SVG, we
e90 E. Taguchi et al.
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[ig. 2 (A) A fresh clot was observed in the heart upon the ini
xation, spontaneous crossing tear at the true aneurysm of the
oticed that the cause of shock was the rupture of a giant
neurysm in the SVG.
The second important point concerns the autopsy ﬁnd-
ngs, which revealed the rupture of a true giant aneurysm
eading to hemopericardial effusion. Large aneurysms of
oronary SVGs are rare complications of CABG. There
re some case reports about aneurysm formation in the
ower extremity SVGs (iliofemoral SVG or femoropopliteal
VG) [5]. Mild dilatation of SVGs is not uncommon 5—7
ears after CABG. Signiﬁcant dilatation associated with true
neurysms, classiﬁed as greater than 3 cm in diameter, has
een reported in some cases [6]. Potential complications
ay include myocardial infarction, embolization, angina,
eart failure, arrhythmias, compression, and aneurysm rup-
ure leading to life-threatening hemorrhages.
A third point is that we should follow the course of SVG
ilatation for 5 years after the last coronary angiogram. We
hould regularly follow the course of the angiogram using
nother diagnostic test — the MD-CT scan. If the patient can
e monitored over a reasonable period we should also assess
he reliability of the diagnostic method.
Some reports regarding SVG aneurysms have advocated
urgical removal, while a few authors have used coil
mbolization or exclusion with vein-covered stents. Another
eport presented a case of an SVG true giant aneurysm with
uccessful occlusion using an Amplatzer vascular plug (AGA
edical, Plymouth, MN, USA) [7]. Coil embolization has been
sed as an interventional alternative in some cases. Multiple
[xamination, and giant aneurysm was shown. (B) After formalin
enous vein graft was found.
oils must be used to occlude the vessel inevitably prolong-
ng ﬂuoroscopic procedure times. In cases such as this one,
e should perform emergency operations immediately after
he diagnosis is made, as long as it is feasible.
We presented this case with cardiac tamponade resulting
rom SVG rupture in a patient 18 years after she underwent
ABG. Although this case was hard to diagnose and treat,
t provided knowledge about the dilatation of SVG and its
rogression.
cknowledgement
he authors of this manuscript have certiﬁed that they com-
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